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Abstract 



PURPOSE-To provide a liquid crystal display device which is high in response speed is wide in a visual 
fiek Wangle Tin any di ections and does not always require disposition of a means for orienting liquid crystals 
by impressing field in two directions to the liquid crystal layer of a d.splay pixel part w.th.n the plane 

^I^W^l^rtto substrates having ground surfaces are used and patterned electees 
£or one pixel component) 1 to 4 are respectively formed on the upper substrate and the lower substrate and 
KKdZffiiles are so formed mat the electrodes form a 46 dag angle with each ^ther 
when viewed from above. Two sheets of the substrates are so arranged that the electrodes 12 and the 
AiprtrorSs 3 4 face each other The substrates are assembled via a spacer and the gap of both substrates 
f ad3»d to oSSSl^XuW ^stal cell. The liquid crystal cel. substrates are held by Jtoc > s leets of 
pola^r^pteto. These polarizing plates are so arranged and stuck that the axis of polar.za ion of one 
thPrwrf barallels with the inclined electrodes 3, 4 and that the axis of polarization of the other is 
Sendi^o me axfs of™zation of the one thereof. A bright state and 

impressing the electric fields in at least two directions to the electrodes within the planes parallel with the 
Bes and controlling the orientation of the liquid crystal molecules of the d.splay pixel parts. 

Data supplied from the esp@cenet database - 12 



i of i 



8/14/00 11:09 AN 



(19) 



n*wmff (J p> < 12 > £t US *i# 1*F ^ ^ (A) 



(51)IntCl. a 
G0 2F 1/1343 

1/133 5 7 5 

1/136 5 0 0 

G 0 9 G 3/36 



(22)mms 



ift8i¥5-279243 
^5^(1993)11^ 9 B 



(U)^flFaiBI^Pi#^ 

^S§¥7- 134301 

(43)£fc0HB ^7^0995)5^230 



F I 



^EEffsfc T^li^ H*«©ft9 OL (£ 8 H) 



(71) tHI@IA 000005108 

(72) §fiiJW & 

(74)ttSA 2M± mm m=& cm*) 



(54) «tl»a*i» 

(57) 



(2) 



<8HJ¥07-1 34301 



[If #1 1 1 < * 15 ' 

^Sic^fr-c. fro, '>^<tt2^[S)lc®^Mar* 

■c! fro, t%2^fill=S#*EPi»^***^* 
Kit &*iTL^K#iS 1 l::IS«©jfca**8M. 

4 °] WET* x -r ?*W»BI 
(TFT) T?fc£i*3inS3lcEit<D?Sa£3F£1fi. 

-e, fro, 2*iaii=B**W*n-e*«»*o«ja**tfcS 

-5 ogre ~4©L^-r*iAMcSBK0)!afla 

fi££*U fijE3£lRl<05*©1*fi££* tUrffia)2 
^|fiI(7>3S:-rftS*UOJS"-5 0at-4 0g--5 0fi 

-c assays 1 -4©i^i**L^i=fiBtto)!aaa^fi- 

[If 9 ] fIIB*«©-*l=* -7-7 ^* *<* lt 

So 

[000 1] 

[WJs©«ffl»B3 Mfi«l*. 

xk ftajcgasfcaa^sMKH'*"*. 

[0 0 0 2] 

*l«aa**«W=l** WBBBB6 3-2 1 9 0 

7«*8L W091/1 0 9 36lC^**t5*5ft«* 

Mtta>«ffi*#*'*fcaa*SMA<fc*- c^^&a 
iz& yKfi *^«)i«*fc(*aiE*w»i^<D!aaa)ffiiai 

[0 0 0 3] 



^MB*3^<s>te*w»n-L-c!aa* ? tt»*fii*=E^"*"** 

£ 0 Lfr L, «EW*n«fl8* H &'SEW*n*Jt«)*Ctlc 
|=!«aa)«SJS^®ttS*» :i *^ L - ±IBCD«l=EPJHI*ffi 

[0004] ffitt©!fta©^^^ttfiEtt- 20-40c 
p (2 0°C) TCCDKlRl^JRK-jSa^*^^^ 
■Cfl)ftlHI*1 OOms^, »®-p-7*5**Jfc<DSSa 

[0005] «£h<dbwi*. s&wsraas^fcaan* 

[0 0 0 6] 

[0 0 0 7] (1) '>ft<£*-*#»Wfc-*f<D£ 

^L-c!«aii(=m**wJin-r*«*wtti¥ia*ffl^fc>« 
Epan-c#-&<fc5«ja**fci^aiaa^ssiaufc*« 

[0 0 0 8] **WI4. ±tB©fc*5y»«i=3|ttTftffirt 

■c/>35< t=L2*iRia)mi!LSEnJiDL-ca^is*«i©!aa 
[0009] fflsaaswin^st u-m, maicmuse 

[0 0 10] J:E^HJ*yM*<D7$T-f ?S»*:L"C 
teSWSh^Vv** (TFT) Sffll^CtA<-et?i>« 

[0011] jEi^^t-. «aa*&a*i«wbi"«»fcA 
ai!L*EP*n-r 5ftffifl>±"c ^i^-*^ lcS,tT * * 

[00 1 2] S«t(csptf3&:ffiWC!«ai=WttI*^*2-3 
<D«**lRl©3S:-rftKtt. n>h7XhrS]±<Dfctf)4 0 
~5 0j£, #*L< 1*4 5 IA» * 

27J^^-T^Jt^4 0-5 0^t-5 0 4 0g, 

L < 1*4 5fit - 4 5 SICKS* *©**<fcl^. 

[0013] tt*s. ^^-ci^a^iBfRi^m^EPJiD 
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**»Wl=* * = ****** 

[0 0 15] IK. BfiBI*ffl^6«*. EHSflU* 

ffiS £e*a^«i-* y 6 = t * *• « 

[0 0 16] a?-?*********'-* 
LT'>fc < t 2*I6H=«**EP»'*"* - * * 

Vltttt. ««Bita«-»»»*«>B«««*«"+*- 

[0018] m*©9«>a 

tt-«Ht««l=«f*-*. 

±EWra»l=* y SMI WCMW**-**:* 1 ^ 

***«:*I-t*-* = _ 

[0 0 19] VHJ?X*<D79T^*m 

[0 0 2 0] *«|c¥fi«:HW-eH**0>'Sft |S,:: ** u 

rHUn**t«z-3<D«JKo*n«>ft'<"***' 40 ?~ 

5 01, H*L<l*46«f*-* = tl=*y= 1 > , -' X 
t 40*~50*fc-50aE—40«. 

5 j* t - 4 5 «I=KJ£ L. BS*«ro«^*ffl*l""C* s 

[0 02 1] **. 7hU^«®7?T^^t| : 
[0 0 2 2] „ UDO . , 

[0023] tss»« i] as^wsufcis^i -1 



I- i»*l=l*B1 (a) . (b) w 

fc„ 'ttfc. j 1 TO)m@i*-t* s e.S" ca> ' M::4 5S<DftS 

[0 0 2 4] *SHS*I=J31VCI*. ffiffi«**tLTI*T 
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L [oo2 7] iBSMrteJ^***®**** 1 **- 

[0 0 2 8] 01 <b) U*+m«3l=1Vffl«EE*ffl 
JOU *«4I*0VI=1RJM-*. *fc. EH C.) I=W 
t*t£1, 2I=I*0. 5V<0«E£Sl»rt"*. 

y. «-B*<oi!ao»-ei*H2 < a) <o«siau*-r* -5 
«*«taai.fc«i*«*< n **« ,::: *' : '" c * 6 * , '' c ' > 

[0029]*l:.ti3, 4(»*Eli1VtOVfS 

vt-r*) swam- «ffi2©WE£ovu:lft5&r*. 
&Bi*a)BBP»T?<*H 2 (b) <»«^BII='P-*'*^ 1 -- 

y s«a#* 5 ©kisi^isi*^ a<D«*«©«*tt© , * , wi 

[0 0 3 0] ■«Bfr6Wtt»Lfc»- BfW«ftl-« 

LT)SSffi1t!!l < 9 0%l-*'5SfPB e l*T r fTS. «^3 
©tESVa' (CL. OV<Va' OVtf*) . 
iffi4(DlES0V|:tSgU SSL 2<D®E£V 

I0031] tai, 2fffl©m^5S*i=«^"* 
fE^afiT rt, mas. 4«»min«i=«***» 
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[0032] T rttMWftRO. 7 V/* mBLt<?5 0 

[00 33] tttttfl 13H1 Cb> 

J:«RI=I*B1 (a) l^f*?*'* 

flu «*Lfc. 

^t*>^lSll*HtM^-C% fro* ±»RUfel***t 

[oo3 4] HM5«in fcfEg«i=urjSft^^ffai- 

Uft 4 * SMLtttt'+fc. ^*tt* y ' l >* °" 

[0 0 3 5] Bitt«8^&Wtt» (^fcttW****** 
» |c«b-r*B*©W»flEWtlC»L9 0%»*<«<b 
VftBtm : JKMflET r («WT f ) t, MM, 
2HI<Dm3«ftt©HffM4l=^. Trl*tM« 

0 8V/^)il±t'5 0ms)ilTI^» T f I** 

loo 3 6i mum 23 aa*^©**'**** 1 

tB»l=L. *ftlCA«^-4.8 (2 0°C) . Antf 
0 044 (58 9 nm, 20°C) , 7)*<57cp (2 
0°C) 0*7^»ftZL'- 2806 

[0037] T r. T f 50 

ffi*W»"C±^ & 4 O «<Dft S^ft-T J: ? I~E* 
[0 0 3 9] Tr. TfHtt«1t«l**<* 5 
^li:0^it<O=»^X M*6 O^fcot, 

[0040] CMM 4] aft-fe;wD*J*-e-tTO>m 

mmmtov 5 0 &cDm£fcr* ? t=fl»u ^i*^ 

[0041] T r. T f btXtmi t*&l*U<* 5 
OmsWTflJK^tttftofc. Va = 1 OVTOft 
TOtWtt8t©3 > h7X H*7 Otfcofc. 

[0042] «ttfl 53 05(a), (b)l^f 

«*lcTFTio*Mlfc. 

[0043] ©5 (b) |C*-T*5(^ TFT 1 0 1*. 
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[0 0 4 4] *fc. 3*>ti1 H*B 5 (a)_<»t 
£5l c ^_Mta8fc©£MN*H5 (b) l^"***" 3 

mffi ^*«a«£«i**«ft)Ki 4MW**fc^ 
*ffi*»jsufc. ±Etia*i=Mm»6. 5^ 

[0 0 4 6] X^^l!±T»S^^ 1 f^7/i 

4 3 (2 0 o C), AnA<0.0 7 2 ( 5 8 9 n m, 2 0 
°C) . 7j*<25cp (2 0°C) 0>***vOfe& 

[0 0 4 7] ^=E>mm^ i *^7>Ki/^UW* 

■CV-X*«9I-0~1 OV0>SE£SP*nU StlRl** 
02O(Diai:l*Va' , Vb' «&U °^ Vb / < 
Va * ^4 5V) ©*E*^*0Lfc. ^® 

[0 0 4 8] fcWMETrtt, V-^m«9t 

,:50ms^^ V - X «a9ta*>«*1 
1 M0>**«i*>* «ttttt**tSBfl>Tf*50m 

7. H£8 O-Cfootco _ 
[0049] C«&0« 6] 06 (b) 

1, 2, 9a, 9b«Lh Itlb^h'J^^ 

[o o 5 o] mm* a ttv-xwat lt ku-t >ma 

7a ^-hWti:^TFT10a«t^ 

V-HSBtHCTFTi 0b«^o «ai 

i* k w >«a t as u fc i^fc 5 afcMicEfi-r m 
a2%,Ku-f>«a, v-^mafcM^ft^*^^ 
^Mi^iemi-^o «ai fcta9b<D^©^*ft 

5-90 ftflDtBH-cafiSKsE-r * c *«-c * 
[oosi] «ai irm^2i:cDr^aD : m@9a<tm 

«9bt<DlllWW*3 0#imtf*. »ft»«l=l»«tt 

^M^ffl^ 1216 (a) \Z7p**?lZi&3tmi 1* 
|£(tt' X^- J 9-^A/t:JbTS^^^^5Mnnl^ 
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[0 0 5 2] jSEfltUtttf-yVBOAe^.S (2 
0°C) . An^0.072 (589nm, 2 0°C) . n 
*)<25cp (2 0°C) ©^T^ ^^iftJt*ffl^fc. 
U 5«StL-CI*C*Lli|fie><tL\ R««* 
ttW^ZU-2 80 6 Ae:- 

4. 8 (2 0°C) . An:0.044 (5 89nm, 20 
°C) . r) : 5 7 c p* (2 0°C) 0>* 'V $ i&Fa^ffl^ 

[0 0 5 3] S«1i:fEVa. mS2lC®EVb^ 

IHSLT. ©®9 a, 9blClE (Va+Vb) /2$ 
f-pjffl-r*. fiU 0^Vb<V a ^20VWo dft 

[0 0 5 4] KUOtS7a, V-hSffiSO) 

aE£ffl£LTmffi9 alcEPiffl£4x6®E£ (Va+V 

-<>mffi7b. <f-h«ffi8fl)Si£$ifflssu-cmffi9b 

|cEpin;**U>«E£Vb~ (Va+Vb) /2<Di5H-C 

[0 0 5 5] Jt^afiET r, T f II Va = 18V, V 
b = 0 VODB^^I-S Oms JslTttC-afco 
=i> h^X H*1 0 OTffcofc. 

[0056] tmmm 73125(a), (b) v>&o 

fii^Ku-f>m y-h«a^i«i- an (b) 

mm. Matvi^tufco y-*«ai*a«-t<*> ^ 
y-H«at*icTFTSfl*js-r«. 

[0057] i^s^ro ^ ^ >«as * ^ > k 
*>. **l^*wd k u>r >«a- ^- ht^K^ 3 > 
hn-juLTv-x*ai=o~i ov(7>^fflt?fn*pmE 
^sn^ufco MfcW5<D***y*3tea£sw 

[0058] tnmm 8]g7 (a), (b) utf-t 

[0059] i7^ii^tEva 4 *a2ic«i£v 
b, ma3izmi±va' , m^irtsvb" (§u 

O^Vb, Vb' ^Va, Va* £10V) fcEPJDU 

§^>h7X hi*80-efc-3fco 



[0060] CUSS^J 9] 3llfcffl6l=fclt5lil5»«© 

[0061] cfloaa-fe^-cttaaitAft^taiWtt®^ 

BiLTl*I«tt®*^Wttlfil^«Jaa*««B««l6(0Ji^ 
dbt^T^ill^ Va=20V. Vb = 0V<DB#T 
r s T f 5 0ms \^TVh-ot~o £t-. 

[0062] 1 03 3^ifefli|9a)iaa'b;Mc*5 

lvC% >a>tfO. 1 2 ^mCDti:^g^^■ : e 

£ 5 icSffi t «3feffi©rai=ffi A Lfc. ^»') 9 t fcb$& L 
1 o iU_t £ o fco 

[006 3] C^»l 1 1) *«fifl>J5<Oiaa-t2^U*5 
Ln-Cs 3^>®a©mE*^>KU'<^-CI* 3 &<- k 

k >BaojaEffit?3E»bLfcSffiS5 vwaoufc. * 
icht^-c^2/3t^y. KftfaE^issaW"*-**** 
t [°oo6 4] mmm i 2] asi^t^oi:, &m 

$1.l m m©^X*«Ji(=*ai, 2, 3, 4, 9 
a 9b, 9c, 9d«»yiBLt»iaEfiU U9 

a ir^I^T F T 1 0 a &f&Jfct&* 
[0 0 6 5] H»l:*tt9b. 7b, Ba^9c, 7 
a, 8bHI=I*9d, 7b, 8blt T F T 1 Ob, 1 
0 c, 1 O d &Ml£t%>* 

[0066]*i1, 3l*KL/^'>mat5£^L^i:l^cfc 

0li7 5^U: o <HL. «ei*7 5aEI=IH«-rft% 
<DX'\ZU<. 4 5-9 0JSO)llSHrt'CafilftS"*"*«- A: 

[0067] mai tta^ ma3t*a4, ta9 

a tf^9b, 1^9ctta9dt«li30Mm 
©ifl*(J>*5^*aE*»»*«^5fi3feJB*»itfc. * 

[oo6 8]gi8-c% ±9s*a)ifii, ma9bicm 

EVa. m®2, «S9 at=*EVb^Wftli"*tII&tt 

i^jfvifco o^vb<va^2ov-e&y, m 

p a , 9b(=ttE*B3J0-r*l«ll=ttKU-f>*a7 
a /f-Hj|8aOlESIISf4. ^TCs m 

a9alcOTnT£mii£Vb~ (Va+Vb) /2CD¥& 
Htf^b^-t^s 1@9 b|Cjb^£HJ±£V a— (Va + 

vb) /2 0D«oS-e^b^-fr^>ts «gm©0H*tS£a 
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[0069] H8<DTOTi*a>*ffl3l::«EVB. W.m 
4lc«EVb£EPiinU ««9c, 9dl^mi±(Va + 

vb) /2$en*D-r-stiSttiB^Lfc, <au o^v 

b<VaS20VTffcy,ta9c, 9 d i~mi±£EP*n 

-r-5KH = l*KU-r>mffi7a, 7 b, *-MBffi8b<D 

SESSwr*. £t=* m®9 d^^mii^ cv a 

+ Vb) / /2-Va<D$GfflT'^t^it. SS9dl^ 
SEES (Va+Vb) /2~Vb'©*Bfflt?»b3-£* 

[0070] ssififfleafcSKfc^te^*^*^®* 1 

[0 07 1 ] [HJfeffl 1 3 3 £ffi®Jl 2(&jSJtrfe;H:: 
fcL^O TFT £=rf A*® ilc ®* roil8n 

[0 0 7 23*»Mfl)ai«*81^ /-hM^-V 
[0 0 7 3] 

0 3 




[Em 1 iii^<Dm*£>^->(DOT£0-e£>6o 

[02] ;«S^<DIBiaittlB«:*t*ffi^ia"Cfc*o 

[0 3] »wn iz&rt&n&&&tfc&&&t<Dm% 

[05] ii®3l©mffi'^->tTFT^fiJcSP»<Z)«tK 

0-efc£<, 

[06] immomw^-^t* ift3teiB/^->©«ft 
[07] iii3sifl5afii/<^->©«iiisia-cfc*. 

[0 8] 3t®^£— >fl>ffit!BS®*C?feSo 
[fr^<DI&^] 

i, 2, 3, 4— hhsl s-jaaa^ 6— #-7*s 

fcL 7', 7 a, 7b-KL"f>m 8 f 8 a, 8 b- 
>f— hf&ffi* 9, 9 a, 9b, 9c, 9d"-V-Xl^ 
ffi, 10, 10a, 10b, 10c, 1 0 d— 
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